Alberta Fish and Wildlife is interested in gathering additional information on the provincial population and habitat requirements of slender mouse-ear-cress {Halimolobos virgata) in order to assess its provincial status and recommend conservation and management actions to protect the species. In Canada, slender mouse-ear cress is listed as "Threatened" based on a reassessment by COSEWIC in 2000; in 1992 it was assessed as "Endangered". Slender mouse-ear cress is included under Schedule 1 of the federal Species at Risk Act. In Alberta, slender mouse-ear cress is currently ranked as S 1 S2 (Gould 2006) . It was identified as "Data Deficient" in 2005 by the Endangered Species Conservation Committee (ESCC) Scientific Sub-committee based on a status report that includes information on occurrences documented between 1 894 and 2004 (ASRD 2005) .
The Endangered Species Conservation Committee recommended the following (ESCC 2005) :
"Professional surveys during non-drought years, including information on smallscale habitat requirements, are required to determine whether significant numbers of additional subpopulations exist in Alberta, and how limited the distribution of slender mouse-ear cress might actually be. Monitoring of known populations to better determine population numbers and trends is also needed." Alberta Fish and Wildlife retained a professional botanist, Cheryl Bradley, to partly address the ESCC recommendation that survey be done during non-drought years to determine whether significant numbers of additional subpopulations exist in Alberta, and how limited the distribution of slender mouse-ear cress might actually be.
Three main objectives were defined by the consultant and Alberta Fish and Wildlife for the project:
To compile information on occurrences of slender mouse-ear cress found in Alberta since 2004 and to integrate this with information on occurrences in the 2005 status report.
To develop a strategy for survey in 2008 and beyond. To conduct surveys in a few priority study areas specified according to the strategy.
Definitions
The following terms and definitions, developed through consultation with staff of the Alberta Natural Heritage Information Centre (ANHIC), are used in this report (T. Kemper pers. comm.).
Individual -Each basal leaf rosette. Reproducing plants will have a stem associated with each basal leaf rosette whereas non-reproducing plants will not.
Population/Subpopulation -Geographically or otherwise distinct groups of plants between which there is little genetic exchange (typically one successful 1 migrant individual or gamete per year or less (lUCN 2001) or an element occurrence as defined by ANHIC.
Element occurrence -Where information on genetics and propagule dispersal is lacking, separate populations will be no less than 1 km apart if intervening habitat conditions are unsuitable and no more than 3 km apart if intervening habitat conditions are suitable for the species (NatureServe 2004).
Location -Place where a population/subpopulation or element occurs.
INFORMATION ON OCCURRENCES PRE-2008
Since publishing of the provincial slender mouse-ear cress status in January 2005, there have been five surveys for rare plants in potential slender mouse-ear cress habitat (Table   1 (ASRD 2005) and therefore is not included in records provided by ANHIC or in this report, slender mouse-ear cress occurrence records prior to 2008 are listed in Table 2 . Sandy parent material of glaciofluvial, fluvial or eolian origin; may be coarse fluvial veneer over till (SRD 2005) Undulating to rolling sandy plain or river valley terraces; not sand hills or dunes (D.
Henderson pers. comm.)
Orthic Brown Chernozem soils occur on sandy ecological/range sites (Adams et al.
2005)
Native mixed grassland, sometimes associated with sagebrush (SRD 2005) Small-scale habitat associations have not been recognized (D. Henderson pers.
comm.)
May be associated with vernal depressions (I. Macdonald) and intermittent creeks (D.
Bush)

Background Considerations Regarding a Sampling Strategy
Considerations in defining a survey strategy were investigated and listed. These include timing of survey, type of data to be collected and appropriate sampling procedures. The following summarizes these considerations.
Timing of Survey
Mature fruit is needed to confirm identification.
Flowers and fruits are most likely to appear in late May to early July depending on weather in survey season.
There will be a need to conduct preliminary reconnaissance of known location(s), likely McNeil area, to determine if conditions in the year of survey are appropriate for plant growth and production of flowers and fruit.
Type of Data to be Collected Level of survey is an occupancy survey or inventory and the recommended walking speed is 1 to 3 km/hour . J. Lancaster's (pers. comm.) sampling approach in rare plant survey of areas of sandy soils in Drowning Ford Grazing Association Lease and Hargraves Ranch was to walk transects spaced at 1 00 m intervals across nine quarter sections where SARA-listed species were most expected to occur. Otherwise surveys were of a proposed project footprint and up to 300 m beyond the footprint in sandy soils.
Sample Size Will need to be defined based on provincial extent of occurrence and frequency of detecting slender mouse-ear cress.
May need to conduct the survey over multiple years and subdivide the potential extent of occurrence into blocks which can be adequately surveyed, given limitations on resources, within the annual fourto five-week fruiting period of slender mouseear cress (late May to June). May want to restrict survey to within close proximity of vehicle roads or trails so sample sites can be quickly reached and surveyed.
Potential Search Areas
Known locations of slender mouse-ear cress were plotted on the 72L topographic map
(1:250,000 scale) to visually portray the known extent of occurrence. Some key conclusions based on this exercise follow, however these conclusions will need to be validated using more detailed analysis which includes GIS capability for mapping native grasslands and soils.
Known extent of occurrence is about 6500 km^(2500 mi^). This is based on estimating the area of a polygon encompassing locations of populations found prior to 2008 ( Slender mouse-ear cress may occur beyond the current extent of occurrence in areas of native grassland on sandy soils.
A list was developed of potential search areas within the known extent of occurrence and elsewhere in the Dry Mixedgrass Natural Subregion (Table 3 ). Included in the list are sites where slender mouse-ear cress has previously been recorded as well as other sites with appropriate habitat characteristics. Sites are listed according to whether they are within the known extent of occurrence or range of slender mouse-ear cress, to the south of it, or to the west.
Ownership maps were used to define some survey sites according to blocks managed by one landholder. The names are arbitrary. A preferable way to approach this would be to develop a map of sandy soils on undulating terrain with native grasslands; however that was beyond the scope of this particular project. A report of rare species conservation studies in sand hill and sand plain habitats in southern Alberta (Wallis and Wershler 1988) Ownership maps for the Cypress County, County of Forty Mile and Special Areas.
Personal knowledge and communications with colleagues.
Criteria for Prioritizing Search Areas
Criteria for prioritizing search areas for occupancy survey include:
Areas at the periphery of the known range are high priority in order to contribute to knowledge about provincial extent of occurrence. Search effort begins at or near a known occurrence and extends progressively outward from the known extent of occurrence.
Areas with native grasslands on undulating to rolling sand plain are high priority compared to areas of sand dunes or river valley slopes and terraces.
Areas where slender mouse-ear cress habitat may be under imminent threat of anthropogenic disturbance are high priority compared to protected areas. Areas that are easily accessible will be a high priority compared to areas that require considerable time and effort to access. Access to the area is permitted by the land owner.
Priority Search Areas for 2008
Considering all of the above information including applying the prioritization criteria and in consultation with staff of Alberta Fish and Wildlife, it was determined that the 2008 survey would include the following components, time and resources permitting: Permission to access was obtained from landholders in these areas.
Survey Methods for 2008
The following describes the survey methods used for the 2008 survey.
)
If there is a known slender mouse-ear cress location within a search area, visit this location first and record presence or absence.
2) The sample unit within a search area is a quarter section on undulating to rolling terrain with sandy soils and native grassland. If slender mouse-ear cress is found at a known location identify a quarter section with suitable habitat a short distance (one to several sections) outward from the known location. Soils map information, topography and ease of access according to routes marked on a topographic map are considered in identifying a quarter section within the search area that will be surveyed.
3) The starting point for survey of a quarter section is the most accessible comer (NE, NW, SE or SW). UTM coordinates for the starting point are determined from a 1 :50,000 topographic map. The starting point is located on the ground using the "Go
To" function on a GPS personal navigator. 4) Transects may be oriented east-west or north-south. The endpoint coordinates of the first transect are determined by adding 800 metres to the starting point coordinates.
5) Distances between the ten transects are determined using a random numbers table.
The randomly selected two-digit number is rounded to the nearest ten (e.g. 13 is 10, 45 is 50). One hundred is added to two digit numbers that are 30 or less; hence distance between transects is no less than 40 metres and no more than 130 metres. This is to ensure that there is not overlap when navigating transects and that survey will extend across most of the quarter section. 
RESULTS
The 2008 field survey for slender mouse-ear cress was conducted over ten field days including June 15^*^t hru 18*^a nd July thru 6**^. Total time spent searching on foot was 65 hours.
Twenty sites were visited and eighteen quarter sections were searched (Table 4) . Average time to complete an 800 m transect was 25 minutes. The average to complete ten transects in a quarter section was four hours, varying from three to five hours. Table   4 . (Table 5) .
Two are previously reported locations, one in the McNeil search area (two sites close to each other) and one in the Remount search area.
Slender mouse-ear cress was not found at previously reported locations in the Duchess/Matzihiwin Creek or the Atlee search areas.
Slender mouse-ear cress was found at four new locations including one between the Atlee and Remount community pastures, one in the northwest comer of the Remount community pasture and two in the sand plain area south of Empress. Rare plant forms for these four new locations were completed and were submitted to ANHIC as an excel file on September 26, 2008. ANHIC biologists will determine whether these new locations are a new element occurrence or an existing one. This report will also be submitted to ANHIC. The results of the 2008 survey will be incorporated into an updated provincial status report. It is not yet clear if there is sufficient information to satisfy requirements for provincial evaluation of status. Additional surveys in future years may be needed to completely address the objective of determining whether significant numbers of additional subpopulations exist in Alberta, and how limited the distribution of slender mouse-ear cress might actually be. Future field surveys would benefit from more timely, comprehensive and systematic evaluation of priority search areas and appropriate survey methods.
